Surveys of Massachusetts pediatricians in the 1970s and 1980s indicated changing attitudes concerning life-saving treatment of newborns, from less to increased intervention.
Twenty-five years ago, in their landmark article on ethical dilemmas in the special care nursery, Duff and Campbell 1 raised the issue of family versus physician authority regarding medical decisions for severely ill or compromised newborns. As intended, the communication broke the silence on the potential violation of the rights of the infant and made this type of "incompetent patient" case a centerpiece for the new field of bioethics. 2 Among the many responses were three notable surveys of physician attitudes. One compared national samples of pediatric surgeons and pediatricians, 3 another compared a larger but similar population, 4 and the third was a poll by Todres et al. 5 of Massachusetts pediatricians listed in the 1972 to 1973 Datawell Medical Directory.
In 1987, following widespread innovation in newborn intensive care, Massachusetts pediatricians were again surveyed concerning their attitudes about treating critically ill newborns, the optimal role of the family, and the importance of ethics in their decision-making. 6 This study presents the 1997 follow-up questionnaire survey of Massachusetts pediatricians and compares its results to those of previous questionnaire research.
METHODS
Conducting a long-term follow-up survey presents certain difficulties, especially in the area of high technology medicine. We were committed to maintaining as much of the original 1987 survey instrument (which replicated the 1977 instrument but was structured more quantitatively to facilitate statistical comparisons), although a good number of questions were less focused or incisive than might have been desired. At the same time, as in 1987, we updated the hypothetical clinical case scenarios to reflect current problems physicians face. By 1987, for example, following the national spread of newborn intensive care, we added the service's most problematic patient, the extremely premature infant, as a test case to supplement the Down syndrome and spina bifida cases that were in the 1977 survey. The 1987 survey also contained questions relevant to the Baby Doe regulations introduced during the Reagan Administration.
In the present survey, the extremely premature infant remains as a model case but two other cases (concerning spinal muscular atrophy and HIV-risk in the newborn) were substituted for the Down syndrome and spina bifida cases. In addition, questions were added concerning the recent change in medical services to healthcare maintenance organizations (HMOs) and managed care restraints, 7 while the Baby Doe regulation questions were dropped.
As in 1987, our sample was drawn from the membership list of the Massachusetts chapter of the American Academy of Pediatrics (1995 Pediatrics ( to 1996 . Staying with this pool of respondents gave us continuity but probably has the liability of under-representing younger practitioners. Of a sample population of 1641 pediatricians (discounting those deceased, retired, or relocated), 506 (31%) responded to our 73-item survey (Appendix), a sufficient return on which to base valid inferences. 8 However, nonresponse bias increases the possibility of nonresponse error, even if the demographics of respondents reflect those of the sample population. 9 In 1977, 230 physicians responded (57% of those contacted) and in 1987, 449 physicians responded (56% of those contacted). Only 10.3% of the 1997 respondents indicated that they had completed the 1987 questionnaire and 3.0% that they had filled out the 1977 survey. Additional comments on treatment for patients of HIV-positive mothers were added by 56% (n ϭ 284) of 1997 respondents, and comments regarding extremely low birth weight infants were added by 51% (n ϭ 256). The absolute number of respondents was lower in the 1987 survey (n ϭ 449) than in 1997, but the percentage was higher (56%). As mentioned, the 1977 questionnaire was more qualitative than subsequent surveys; nonetheless, all relevant associations based on data comparisons across the surveys have been included in this text.
Analyses
Logistic regression was used to analyze survey results. This statistical technique is most useful when the predicted (dependent) variable in the analysis has only two values. Coefficients are interpreted as the probability (odds) of the dependent variable occurring or not occurring, based on a one-unit change in the independent variable. In this study, the independent variables are coded into indicator (or dummy) variables, and the coefficients are interpreted as the change in the odds of the dependent variable occurring when there is a low value, compared with a high value, in the independent variable. Specifically, the independent variables used in the analyses were age, religion, religious activity, marital status, HMO affiliation, and gender. In logistic regression, as in other types of regression, statistical models are built to identify the subsets of independent variables that best predict the dependent variable.
The -squared analysis was used to answer the question of whether a statistically significant relationship existed between two variables in a bivariate table. The obtained -squared value generated from the table was compared with a critical -squared value corresponding to a specific probability that the difference could have occurred by chance or sampling variability. A statistically significant relationship was assumed to exist between the variables when the -squared value exceeded the p Ͻ 0.05 critical -square.
Part I of the questionnaire presented the three case scenarios with response options concerning parental directives. Part II of the questionnaire concerned questions about the influence of external factors on clinical decision-making, such as the family's financial resources, the parents' marital situation, HMO policies, and the roles of ethics committees.
RESULTS

Demographic and Professional Characteristics
The national trend in American Academy of Pediatrics membership is toward younger members and more equal numbers of men and women in practice. 10, 11 Between 1988 and 1997, the median membership age decreased from 45.6 years to 42.1 years, and the percentage of female pediatricians changed from 28.7 to 47.6. The gender and age characteristics among our Massachusetts survey respondents also shifted between 1977 and 1997. In 1977, male practitioners comprised 89.6% of the survey population. In 1987, they comprised 73% of respondents. In 1997, 55% of the survey population were men and 45% were women (Table 1) . Slightly more male pediatricians (82%) have teaching hospital affiliations than female pediatricians (77%) in this survey, and 22% of the male physicians compared with 12% of the female physicians have certification in a subspecialty.
The responding pediatricians in this survey were somewhat younger than in our previous surveys. In 1977, 61% of the sample population was Յ50 years of age. In 1987, the median age was 42, with 72% reported as Յ50 years of age. The median age of the 1997 respondents is 40, with 72.1% of the population being Յ50 years of age. The proportion of married and single physicians in 1987 (87% and 7%, respectively) was significantly different from in the 1997 sample (77.3% and 17%, p Ͻ 0.001).
The proportion of those identifying themselves as Catholic, Jewish, or Protestant remained approximately the same; those who indicated no religious affiliation remained constant at 11%, and 9% in 1997 indicated other religious affiliations, a statistically insignificant increase from 1% in 1987 (Table 1) . A major professional innovation is the affiliation of 68% of 1997 respondents with HMOs, a reflection of the recent growth in this form of health care coverage. Case 1. In the case of a 700-gm newborn at 28 weeks' gestation with severe perinatal depression, 95% of the respondents agreed to continue intensive resuscitation and to transfer the infant to a neonatal intensive care unit. In 1987, the positive response rate was 90%. If parents asked for intervention to cease, 55% of respondents indicated that they would not reverse their decision, compared with 65% in 1987. The association of younger physician age with this attitude to treat despite parental wishes, which was significant in 1987, had no significance in this survey. In 1987, women physicians were significantly more likely than men to reverse their treatment decisions in this case at the request of the parents ( p Ͻ 0.04). Catholic physicians showed a tendency to resist parental influence on their decision to treat in 1987 ( p Ͻ 0.01), whereas this was not noted in responses by pediatricians of other denominations or those with no stated religious affiliation. The tendency to resist parental pressure regarding treatment direction remained true for married physician respondents in 1987 ( p Ͻ 0.02). In the 1997 questionnaire, case 1 results were similar to the 1987 data, but differences between groups did not reach statistical significance. The lack of interaction of demographic characteristics and the willingness to change treatment because of parental request possibly indicates support for the assertion that physicians are less likely to discontinue support for a baby they think may survive.
Queried about treatment of a very premature 600-gm neonate with perinatal depression, 79% of respondents said they would still resuscitate and transport, compared with 71% in 1987. If the 600-gm newborn in question instead had no respiratory difficulties, 98% of the respondents indicated they would treat and transport.
Logistic regression suggests that when physicians indicate that an infant's future mental disability or physical handicap should not influence treatment decisions, they are 2.87 times more willing to resuscitate and treat ( p Ͻ 0.001). In addition, 87% of respondents did not consider treatment of the 700-gm newborn as experimental, compared with 83% in 1987. At the same time, 91% of respondents in this study indicated they did not believe in maximum treatment of all newborns. Regarding the 600-gm newborn, 57% of additional written comments favored treatment overall (148 of 258). A typical comment was: "Current outcomes justify attempts to resuscitate in this weight range." Case 2. In the case of a full-term, hypotonic newborn with spinal muscular atrophy and parents with a long history of infertility, 47% of the physicians indicated that they would resuscitate in the event of cardiac arrest, and 45% indicated that they would not. Queried whether they would withdraw ventilator support if parents requested, 85% of those who would resuscitate the infant would withdraw the ventilator if requested by parents to do so. Catholic physicians were less likely to reverse their decisions than physicians of other denominations or no stated religious affiliation based on parental request, but this was statistically insignificant. When physicians registered that not all infants should receive maximal treatment, the odds of their selecting resuscitation in this case did not decrease significantly. When physicians indicated that external social factors, such as the parents' financial or marital situation, do not enter into their decision-making process, the odds of their choosing resuscitation increased by 2.17 ( p Ͻ 0.001).
Case 3. In the case of an infant born at 950 gm with anuric renal failure and whose mother who is known to be HIV-positive and untreated, 58% of all respondents were in favor of recommending dialysis; a total of 35% were not. A total of 55% favored resuscitating if the infant had a cardiac arrest, and 40% did not (Table 2 ). Age and religion had an influence on treatment attitudes. Older physicians were 0.47-fold less likely to favor dialysis ( p ϭ 0.001) and 0.52-fold less likely to favor resuscitation ( p ϭ 0.006), whereas Catholic physicians were 1.75 times more likely to favor dialysis ( p ϭ 0.053) and 2.01 times more likely to favor resuscitation ( p ϭ 0.012) (Tables 3  and 4) .
A total of 40% of the respondents not in favor of treatment would reverse their decision against resuscitation if parents wanted to do everything possible to save the newborn. Of those physicians against dialysis, 39% would change their decisions if the parents wanted to save the infant.
Of the 501 respondents, 51% (284) wrote in comments about this case and HIV-treatment potential. Of these, 47% (134) were optimistic about current and future developments in drug treatment therapies and the potential for prolonging life. For example, one respondent stated: "HIV has no cure but the outlook has improved over the past 5 years and may continue to change."
General Attitudes Regarding Life-Sustaining Therapies for Neonates
The great majority of respondents (92%) indicated that a family's financial situation would have no bearing on life-sustaining treatment decisions; in the 1987 study, 95% reported this view. Similarly, In this present survey, 69% of responding pediatricians (compared with 62% in 1987) rejected having physicians and parents as the sole decision makers in problem cases; this finding supports the clinical practice of using multidisciplinary teams in neonatal tragic decision-making. 12 That the nurse member of a clinical team should play a role in decision-making was agreed to by 92% of respondents; in 1987, 86% approved of the nurse's participation.
While 62% of respondents in 1987 thought a review committee should play a major role in decision-making for controversial cases, only 25% in 1997 supported a major role for review committees. Most see the review committee in an advisory role (83% in 1997, 84% in 1987), rather than in a decision-making or quality assurance role. The preferences for review committee membership appear to have shifted in the last decade. The great majority of physicians are in favor of including the primary pediatrician (85%), the nurse (82%), and the consultant (75%). In 1987, the favorable responses for these professionals were 95%, 85%, and 91%, respectively. The favorable response for including the social worker was 75% in 1997 (79% in 1987). A majority of respondents would also include parent advocates (70%), patient advocates (69%), and a member of the clergy (68%) on a review committee. In 1987, ratings for these intermediaries were 77%, 71%, and 81%. Only 25% of the pediatricians would include a representative of a disability group on the review committee; in 1987, 33% would have.
Asked whether their thinking on these ethical issues had changed in the last few years, 43% replied yes and 54% said no, compared with 51% and 48% in 1987. The majority of those whose attitudes had changed reported being influenced most by specific patient care experiences (56%); in 1987, a similar proportion (51%) reported this influence on attitude change.
Regarding compliance with HMO policies, 95% of the 1997 sample indicated that if an HMO placed monetary restrictions on care, this would not influence them to forego life-sustaining treatment; current affiliation with an HMO had no bearing on this response.
DISCUSSION
This study indicates stability, with only modest change, and consensus in the attitudes of pediatricians toward medical intervention for critically ill neonates compared with the 1977 and 1987 surveys of Massachusetts pediatricians and related research. The percentage of respondents who report that they would treat an extremely low birth weight infant in particular has remained constant over the past 10 years. Nonetheless, the proportion of respondents who would withhold resuscitation seems to be declining, a continuation of the previously reported trend toward more aggressive treatment decisions.
Quality of life issues continue to appear to decline in significance. In 1977, pediatricians were equally divided as to whether the social burden of severe medical sequelae should influence treatment decisions. The physicians' attitudes reported in the studies by Shaw et al. 3 and Crane 4 heavily emphasized the importance of quality of life concerns. Those considerations seem to have diminished over the last 20 years, suggesting that immediate clinical results currently dominate decision-making compared with potential negative long-term consequences. 13 However, responses to the case scenario concerning an infant of an HIV-positive mother appear to contradict that tendency. A recent study by Levin et al. 14 suggests that physicians, overestimating mortality rates and underestimating therapeutic advances, might withhold life-saving treatment from infants who are HIV-positive or whose mothers are HIV-positive. In the present survey study, the possibility of HIV infection in a newborn provoked similar ambivalent reactions, particularly among younger physicians, whereas responses of Catholic physicians appeared more protreatment. In contrast to responses on the clinical cases involving a 700-gm neonate with significant perinatal depression and a newborn with spinal muscular atrophy, responses to the case involving potential HIV infection in a newborn indicated a level of physician reluctance to reverse treatment decisions at the request of parents.
An open-ended question asking the pediatricians to explain their treatment choices in the potential HIV infection case elicited interesting and varied explanations. Approximately 11% indicated that they would only reluctantly honor the wishes of the parents; another 8% would not resuscitate because of the poor quality of life the infant 
